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(54) Steering wheel 

(57) A steering wheel (W) incorporates a hard por- 
tion (115F, 115B) bonded to the overall circumference 
in the cross-sectional circumferential direction ot a ring 
portion (R) and a soft portion (11 9R, 119L) molded to 
cover the core metal (113) of the ring portion (R) and 
softer than the hard portion, the hard portion and the soft 
portion being disposed in the planar circumferential di- 
rection of the ring portion (R). An extended portion ex- 
tending from the soft portion is disposed on the surface 
of the core metal (113) of the ring portion (R) at a position 
on the inside of the hard portion. The steering wheel (W).. 
^r^e^ables the hard portion and the^sbft portion to be 
formed around the core metal (113) of the ring portion 
(R) by collective injection molding. The core metal (113) 
of the ring portion (R) has an inverted U-shape cross 
sectional shape and made of die-cast metal formed by 
die-casting. When the two hard portions having different 
volumes are molded, time periods required to complete 
injection of a material for molding into each cavity of the 
mold for molding each hard portion are made to be sub- 
stantially the same to mold the hard portions. A coating 
layer can be provided for the surface of the hard portion. 
A leather is bonded to the surface of the soft portion. 
Support surfaces for supporting the inner surfaces of the 
ends of the leather and projection projecting into the in- 
ner surface of the soft portion are formed at the end of 
the hard portion. The coating layer is as well as applied 
to the outer surface of the support portion so as to bond 
the soft layer and the leather to the hard portion. 


FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a steering 
wheel for steering a vehicle, and more particularly to a 
steering wheel incorporating a core metal of an annular 
ring portion, which is hefd when steering is performed, 
structured such that a hard portion made of hard syn- 
thetic resin and a soft portion made of soft synthetic res- 
in softer than the hard portion are disposed around the 
core metal such that the hard portion and the soft portion 
are disposed in the planar circumferential direction of 
the ring portion. 

[0002] The present application is based on Japanese 
Patent Applications No. Hei. 10-311382, 10-373665, 
10-373648, 10-373567, and 10-373533, which are in- 
corporated herein by reference. 

2. Description of the Related Art 

[0003] Hitherto, a portion of steering wheels has a 
structure that a hard portion made of hard synthetic resin 
or a woody material and a soft portion made of soft syn- 
thetic resin softer than the hard portion are disposed 
around a core metal of an annular ring portion which is 
held when steering is performed such that the hard por- 
tion and the soft portion are disposed in the planar cir- 
cumferential direction of the ring portion. 
[0004] Hitherto, a portion of wood steering wheels 
each having a woodgrain finish has a structure that 
woody members are partially bonded to the outer sur- 
face of the ring portion. Another portion has a structure 
that a woody member is provided for the overall circum- 
ference of the ring portion by molding. 
[0005] The conventional steering wheel of the forego- 
ing type is structured such that the hard portion made 
of the hard synthetic resin or the woody material is par- 
tially bonded to the core metal of the ring portion in the 
planar circumferential direction. When the foregoing 
type steering wheel is arranged such that the hard por- 
tion formed in the planar circumferential direction of the 
ring portion by a bonding operation and the soft portion 
formed to cover the core metal of the ring portion by a 
molding operation, such as injection molding are provid- 
ed, the following problem arises. 

[0006] That is, when the steering wheel of the forego- 
ing type is manufactured, the soft portion is molded be- 
fore the hard portion is bonded to prevent formation of 
burrs of the soft portion on the surface of the hard por- 
tion. When the soft portion is molded, a dimensional er- 
ror of the core metal sometimes inhibits the core metal 
of the ring portion to be disposed in the central portion 
of the cross section of the cavity if the core metal of the 
ring portion is introduced into the mold. If the soft portion 
is molded and the hard portion is then bonded to the 


2 

core metal of the ring portion in a state where the devi- 
ation of the foregoing type occurs, unnecessary stepped 
portion 204 occurs between the hard portion 202 and 
the soft portion 203, as shown in FIG. 2B. The reason 
5 for this will now be described. For example, the upper 
and lower hard portions 202 bonded to the core 201 of 
the ring portion can be disposed without any deviation 
from the core metal 201 , as shown in FIG. 29. Since the 
soft portion 203 covering the core metal 201 is deviated 
from the core metal 201 , a stepped portion 204 is formed 
between the hard portion 202 and the soft portion 203. 
The foregoing stepped portion 204 deteriorates the 
quality of the design of the appearance of the ring por- 
tion R. As a result, there arises a problem in that a de- 
fective steering wheel is produced. 
[0007] The foregoing steering wheel is manufactured 
by bonding the hard portion to a portion around the core 
metal of the ring portion. A portion of the steering wheels 
has a structure that both of the hard portion and the soft 
portion are formed by injection molding. A steering 
wheel of the foregoing type and the conventional prob- 
lem will now be described. 

[0008] The steering wheel of the foregoing type has 
a structure that a hard portion made of hard synthetic 
resin and a soft portion made of soft synthetic resin soft- 
er than the hard portion are disposed around the core 
metal of the ring portion constituted by a steel pipe such 
that the hard portion and the soft portion run in the planar 
circumferential direction of the ring portion. The hard 
portion is disposed at each of the front and rear portions 
of the steering wheel. Each of the portions of the hard 
portion is made of hard synthetic resin, such as foamed 
epoxy resin which covers the core metal of the ring por- 
tion. On the other hand, the soft portion is disposed in 
each of the right and left portions of the steering wheel, 
the soft portion being made of foamed urethane which 
covers the portion around the core metal of the ring por- 
tion. 

[0009] Note that the surface of the hard portion has a 
thin cover formed into a woodgrain finish. The surface 
of the soft portion has a leather cover. 
[0010] The foregoing steering wheel is manufactured 
such that the core metal of the steering wheel is manu- 
factured. Then, the core metal of the steering wheel and 
the cover are introduced into a mold for molding the hard 
portion. The front and rear hard portions are collectively 
injection-molded. Then, the right and left soft portions 
are collectively injection-molded. Then, the leather 
member is wound around the soft portion; 
[0011] If the steering wheel of thetype having the hard 
and soft portions disposed in the planar circumferential 
direction of the ring portion is, for a long time, allowed 
to stand in the cabin of a vehicle, the temperature of 
which is raised, a crack sometimes occurs in the hard 
portion. The reason for this lies in that the coefficient of 
thermal expansion of the core metal of the ring portion 
made of the steel pipe and that of the hard portion are 
considerably different from each other (the core metal 
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of the ring portion has a small coefficient of thermal ex- 
pansion and the hard portion has a large coefficient of 
thermal expansion). Also the soft portion and the core 
metal of the ring portion are greatly different from each 
other in the coefficient of thermal expansion. Since the 
soft portion made of the soft material is able to absorb 
the difference in the coefficient of thermal expansion by 
elastic deformation and the like, cracks cannot easily oc- 
cur. 

[0012]. When the hard portion is made of a low-cost 
polypropylene or ABS resin, the coefficient of thermal 
expansion of the foregoing low-cost material is made to 
be furthermore different as compared with the foamed 
epoxy resin. Therefore, there arises a problem in that 
the crack easily occurs. 

[0013] In general, the loregoing steering wheel is 
structured such that the volume of the front portion of 
the front and rear portions which are collectively formed 
by injection molding is made to be larger than the vol- 
ume of the rear portion. 

[0014] Therefore, the molding operation is performed 
such that injection of the material for molding into the 
cavity for molding the rear hard portion is completed pri- 
or to completion of injection of the material for molding 
into the cavity for molding the front hard portion. 
[0015] As a result, there arises a problem in that a 
large burr is formed adjacent to the rear hard portion as 
compared with the portion adjacent to the front hard por- 
tion. Therefore, there arises a problem in that an exces- 
sively targe labor is required to remove the burr. 
[0016] When the hard portion of the ring portion is 
formed, the conventional steering wheel has been mold- 
ed such that one of gates arranged to inject the material 
for molding into the cavity of the mold and disposed at 
the end of the hard portion in the planar circumferential 
direction of the ring portion is employed, the one of the 
gates beirigTdisposed at a vertical-directional intermedi- 
ate position of the steering wheel on the cross section 
of the ring portion. 

[0017] The hard portion of the ring portion of the fore- 
going steering wheel is sometimes formed such that the 
gate for injecting the material for molding into the cavity 
of the mold is, as one of gates disposed at the ends in 
the planar circumferential direction of the ring portion, 
disposed at an intermediate position in the vertical di- 
rection of the steering wheel on the cross section of the 
ring portion. In the foregoing case, there arises a prob- 
lem in that a weld mark is formed on the upper surface. 
[001 8] The core metal of the ring portion is sometimes 
formed by die-casting as a substitute for the steel pipe 
to form an inverted U-shape cross section. When the 
gate for molding is disposed at the intermediate position 
in the vertical direction of the steering wheel of the cross 
section of the ring portion in the foregoing case, the ma- 
terial for molding easily flows along the inner surface of 
the core metal of the ring portion. Thus, the material for 
molding is injected into the inner surface portion of the 
core metal of the ring portion. Then, the material for 


molding is injected into the upper surface portion of the 
core metal of the ring portion from the lower end portions 
of the two side wall portions of the cross section of the 
core metal of the ring portion. Therefore, a weld mark is 

5 furthermore easily formed in the upper surface portion 
of the core metal of the ring portion. 
[0019] If the weld mark is formed in the upper surface 
portion, an individual coated film or the like must be 
formed afterwards. Since the upper surface portion is a 

10 portion which is directly observed when the steering 
wheel is used, the quality of the appearance of the ring 
portion of the steering wheel deteriorates if the foregoing 
coated film or the like is not provided. When a glossy 
coated film having a small thickness is formed, the weld 

is mark is sometimes undesirably highlighted. 

[0020] A support portion for supporting the inner sur- 
face of the leather portion bonded to the surface of the 
soft portion is formed at an end of the hard portion of the 
steering wheel of the foregoing type. Moreover, 

26 wopdgrain grooves into which the ends of the leather 
portion are inserted are formed in the base portions of 
the support portion. 

[0021] The leather portions are sewed together in the 
inner surface portion of the ring portion and, as well as 

2£ bonded to the soft portion. Moreover, the inner surface 
of each end portion is supported by the outer surface of 
the support portion of the hard portion. In addition, the 
ends are inserted into the woodgrain grooves so as to 
be secured to the hard portion. 

30 [0022] The reason why the major portion of the leather 
portion is provided for the soft portion lies in that a sat- 
isfactory touch can be realized in the foregoing case 
when the foregoing portions are held by the hands. 
[0023] The reason why the ends of the leather por- 

35 tions are supported by the hard portions lies in that sags 
of the ends of the leather portion can be prevented in 
the foregoing case. 

[0024] When the conventional steering wheel around 
which the leather is wound is manufactured, the core 
40 metal of the steering wheel is manufactured. Then, the 
core metal of the steering wheel and the coating mem- 
ber are introduced into the mold for molding the hard 
portion. Thus : the hard portion is molded. Then, the soft 
portion is molded, and then the leather is wound around 
45 the soft portion so as to be sewed and bonded to the 
soft portion. Then, the ends of the leather are supported 
by the outer surface of the support portion of the hard 
portion, in addition, the ends of the leather are inserted 
into the woodgrain groove. 
so [0025] The structure that the ends of the leather are 
inserted into the woodgrain groove to secure the leather 
to the hard portion, however, encounters a problem in 
that the end of the leather is separated from the 
woodgrain groove when the leather has been contract- 
us ed owing to use of the steering wheel for a long time. 
Thus, there is apprehension that the appearance of the 
ring portion deteriorates. 
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SUMMARY OF THE INVENTION 

[0026] To solve the foregoing problems, a first object 
of the present invention is to provide a steering wheel 
with which formation of an unnecessary stepped portion 
between the hard portion and the soft portion can be 
prevented and which is capable o1 improving the ap- 
pearance of the ring portion. 

[0027] A second object of the present invention is to 
provide a steering wheel which is capable of preventing 
formation of a crack of a hard portion if the ring portion 
is structured such that the hard portion and a soft portion 
are provided for the steering wheel. 
[0028] A third object of the present invention is to pro- 
vide a steering wheel which can be manufactured such 
that formation of a burr can be prevented when a plural- 
ity of coating portions having different volumes are sec- 
tioned and provided in the planar circumferential direc- 
tion of the ring portion and when the plural coating por- 
tions are collectively formed by injection molding. 
[0029] A fourth object of the present invention is to 
provide a steering wheel which is capable of formation 
of a weld mark in the upper surface portion of a core 
metal of a ring portion thereof when a coating layer par- 
tially disposed in the planar circumferential direction of 
the ring portion and made of synthetic resin is formed 
by injection molding by using one gate disposed at an 
end of the coating layer. 

[0030] A fifth object of the present invention is to pro- 
vide a steering wheel around which leather is wound, 
with which ends of the leather are firmly secured to a 
suppose portion of a hard portion and which is capable 
of preventing occurrence of a defect in the appearance 
of the ring portion even after the steering wheel has 
been used for a long time. 

[0031] According to the present invention, there is 
provide a steering wheel comprising: a core metal of a 
ring portion thereof; a soft portion formed by molding to 
cover the core metal of the ring portion; an extended 
portion integrally extended from the soft portion to sur- 
round the core metal of the ring portion; and a hard por- 
tion which is bonded to the upper surface of the extend- 
ed portion and which is harder than the' soft portion. 
[0032] The steering wheel according to the present in- 
vention has the extended portion extended from the soft 
portion and formed at the position at which the hard por- 
tion is bonded. That is, when the soft portion is formed 
around the core metal of the ring portion by molding, 
also the,extended portion is formed. If the extended por- 
tion is deviated from the core metal of the ring portion, 
the hard portion, which is bonded to the portion around 
the extended portion, is not deviated. That is, the hard 
portion can be provided for the ring portion. 
[0033] The extended portion is molded integrally with 
the soft portion in the portion around the core metal of 
the ring portion. If the formed extended portion is devi- 
ated from the core metal of the ring portion, any devia- 
tion from the soft portion can be prevented in the planar 


circumferential direction of the ring portion. As a result, 
the soft portion and the hard portion bonded to the por- 
tion around the extended portion can be disposed with- 
out any deviation in the planar circumferential direction 
5 of the ring portion. 

[0034] Therefore, when the hard portion bonded 
around the cross sectional circumference of the ring por- 
tion and the soft portion formed to cover the core metal 
of the ring portion by molding are provided in the planar 
io circumferential direction of the ring portion, the steering 
wheel according to the present invention is able to pre- 
vent formation of an unnecessary stepped portion be- 
tween the hard portion and the soft portion. As a result, 
the appearance of the ring portion can be improved. 
is [0035] The steering wheel according to the present in- 
vention incorporates the soft portion and the extended 
portion made of the same material and provided for the 
overall circumference in the planar circumferential di- 
rection of the ring portion to cover the core metal of the 
20 ring portion. Therefore, a necessity for performing an 
operation for cutting burrs of the soft portion can be elim- 
inated. Therefore, the number of man-hours and man- 
ufacturing cost can be reduced. That is, as shown in 
FIGS. 28 and 29, the conventional structure is formed 
2S such that a soft portion 203 is formed apart from the po- 
sition at which a hard portion 202 is disposed. Therefore, 
burrs formed in the bonding portion, allowed to adhere 
to the outer surface of the core metal of the ring portion 
201 and extending from the soft portion 203, must be 
30 removed before the hard portion 202 is bonded after the 
soft portion 203 has been formed. 
[0036] The steering wheel according to the present in- 
vention comprises: a core metal of a ring portion thereof; 
a hard portion disposed around the core metal of the 
35 ring portion; and a soft portion which is disposed around 
the core metal of the ring portion and which is softer than 
the hard portion. The hard portion and the soft portion 
are disposed in the planar circumferential direction of 
the core metal of the ring portion. The core metal of the 
^o ring portion has an inverted U-shape cross sectional 
shape and made of a die-cast metal. 
[0037] The steering wheel according to the present in- 
vention has the core metal of the ring portion made of 
the die-cast metal. The general-purpose die-cast metal 
^5 material for use in the die-cast operation is a light alloy, 
such as an aluminum alloy or a magnesium alloy. Each 
of the foregoing die-cast metal materials has a coeffi- 
cient of thermal expansion which is about two times the 
coefficient of thermal expansion of a conventional steel 
50 pipe. Therefore, the coefficient of thermal expansion of 
the core metal of the ring portion closes to the coefficient 
of thermal expansion of the hard synthetic resin which 
constitutes the hard portion. Therefore, even if the steer- 
ing wheel is allowed to stand in the cabin of a vehicle, 
55 the temperature of which is raised excessively, the hard 
portion cannot easily be cracked. 
[0038] That is, a die-cast metal material having a co- 
efficient of thermal expansion of 20 x 10"$/°C or greater 


55 


EP 0997368A2_I_> 


4 


7 


EP 0 997 368 A2 


8 


is employed to constitute the core metal of the ring por- 
tion. Thus, the coefficient of thermal expansion of the 
core metal of the ring portion can be made to be about 
two or more times the coefficient of thermal expansion 
of the conventional steel pipe because the conventional 
steel pipe has a coefficient of thermal expansion of 1 2. 1 
x 10" 6 /°C. Therefore, the coefficient of thermal expan- 
. sion of the core metal of the ring portion can be made 
to be closer to the coefficient of thermal expansion of 
the hard synthetic resin which constitutes the hard por- 
tion. Therefore, even if the steering wheel is allowed to 
stand in the cabin of a vehicle, the temperature of which 
is raised excessively, the hard portion cannot easily be 
cracked. 

[0039] The core metal of the ring portion has the in- 
verted U-shape cross section to enlarge the surface ar- 
ea. Therefore, heat conducted from the hard portion can 
easily be absorbed. Moreover, absorbed heat can be 
conducted from the core metal of the ring portion to the 
steering shaft and the like through the spokes and the 
core metal of the boss portion of the steering wheel. 
Thus, the temperature of the hard portion can easily be 
lowered. As a result, thermal expansion of the hard por- 
tion can be prevented. Hence it follows that a crack of 
the hard portion can furthermore easily be prevented. 
[0040] Therefore, when the ring portion of the steering 
wheel according to the present invention is structured 
such that the hard portion made of the hard synthetic 
resin and the soft portion made of the soft synthetic resin 
softer than the hard portion are disposed in the planar 
circumferential direction of the ring portion at a position 
around the core metal of the ring portion, occurrence of 
a crack of the hard portion can be prevented. 
[0041] If the core metal of the ring portion has the in- 
verted U-shape cross section, the core metal of the ring 
portion is made of die-cast. Therefore, when the cavity 
of the die-cast mold is formed to correspond to a re- 
quired shape, the foregoing cross sectional shape can 
easily be maintained. 

[0042] When the core metal of the ring portion has the 
inverted U-shape cross section, another effect can be 
obtained in that the bending strength of the ring portion 
which is exerted on the axial direction of the steering 
wheel can be enlarged. 

[0043] A method of manufacturing a steering wheel 
according to the present invention is structured such 
that time at which injection into each cavity of the mold 
for forming each coating portion is made to be substan- 
tially the same when the coating portions including the 
hard and soft portions sectioned from each other and 
having different volumes are molded. Therefore, the op- 
eration of the injecting machine for injecting the material 
for molding into each cavity of the mold can be interrupt- 
ed to correspond to time at which injection is completed. 
When the operation of the injecting machine is interrupt- 
ed, no injecting pressure is applied to the inside portion 
of each cavity As a result, occurrence of a burr in the 
vicinity of each coating portion can be prevented. Hence 


it follows that an operation for removing burrs which 
must be performed afterthe molding operation has com- 
pleted can be facilitated. 

[0044] The resistance of the material for molding 

s which arises when the material passes through each 
runner extending from a sprue of the mold is changed 
to be inversely proportional to thevolume of the coating 
portion. That is, the resistance of the material for mold- 
ing which passes through the runner for molding the 

io coating portion having a large value is made to be low. 
On the other hand : the resistance of the material for 
molding which passes through the runner for molding 
the coating portion having a small volume is made to be 
. high. Thus, time required to complete injection of the 

is material into the cavity for molding the coating portion 
having the large volume can be shortened. On the other 
hand, time required to complete injection of the material 
into the cavity for molding the coating portion having the 
small volume can be elongated. Therefore, time re- 

20 quired to complete injection of each material for molding 
into each cavity of the mold can be made to be substan- 
tially the same. 

[0045] An accumulating portion for accumulating the 
materials for molding are provided for each runner ex- 

25 tending from the sprue of the mold for molding the coat- 
ing portion having the small volume. Thus, no accumu- 
lating portion is provided for the runner for molding the 
coating portion having the large volume. Thus, time re- 
quired to complete injection of the material into the cav- 

30 rty for molding the coating portion having the small vol- 
ume can be elongated because the material for molding 
is accumulated in the accumulating portion. Therefore, 
time required to complete injection of each material for 
molding into each cavity of the mold can be made to be 

35 substantially the same. 

[0046] The steering wheel according to the present in- 
vention has the structure that the coating layer including 
the hard portion and the soft portion which are partially 
disposed in the planar circumferential direction of the 

40 ring portion is molded by a gate which is used in the 
molding operation and which is disposed above the split 
surface of the molded portion in the mold. 
[0047] Therefore, the material for molding which is 
used in the molding operation conflicts with the upper 

45 surface of the core metal of the ring portion when the 
material has been injected into the cavity through the 
gate. Therefore, the material flows along the upper sur- 
face of the core metal of the ring portion so as to be 
charged by a certain quantity in the upper surface por- 

50 tion of the core metal of the ring portion. Then, the ma- 
terial flows to the lower surface portion of the core metal 
of the ring portion. 

[0048] Therefore, the weld mark is formed in the lower 
surface of the coating layer. As a result, formation of a 
55 weld mark on the upper surface of the coating layer 
which deteriorates the appearance of the steering wheel 
can be prevented. 

[0049] Therefore, the steering wheel according to the 
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present invention permits the coating layer partially dis- 
posed in the planar circumferential direction of the ring 
portion and made of the synthetic resin is formed by in- 
jection molding by using one gate disposed at an end of 
the coating layer. Even in the foregoing case, formation 
of a weld mark on the upper surface of the core metal 
of the ring portion can be prevented. 
[0050] The cross sectional shape of the core metal of 
the ring portion may be formed to have the inverted U- 
shape cross section such that the lower portion of the 
steering wheel is opened by providing a ceiling wall por- 
tion which connects the right and left side walls to each 
other at the top ends of the right and left side walls. In 
the foregoing case, the material for molding which is in- 
jected from the. gate into the cavity when the molding 
operation is performed conflicts with the upper surface 
of the core metal of the ring portion. Thus, the material 
flow along the upper surface of the core metal of the ring 
portion so as to be injected by a certain quantity in the 
upper surface portion of the core metal of the ring por- 
tion. Then, the material flows to the lower surface portion 
of the core metat of the ring portion. Therefore, if the 
coating layer is partially formed around the core metal 
of the ring portion having the inverted U-shape cross 
section, formation of a weld mark in the upper surface 
of the coating layer can be prevented. As a result, a de- 
fective appearance of the coating layer can be prevent- 
ed. 

[0051] When the cross sectional shape of the core 
metal of the ring portion is formed into the inverted U- 
shape, the material for molding first injected into the in- 
ner surface portion of the cross section causes the core 
metal of the ring portion to upwards be pushed. Thus, 
deviation of the core metal of the ring portion occurs. 
The steering wheel according to the present invention, 
however, causes the material for molding injected 
through the gate disposed above the core metal of the 
ring portion to downwards push the core metal of the 
ring portion. Therefore, upward push of the core metal 
of the ring portion can be prevented. As a result, the 
foregoing deviation and deformation of the core metal 
of the ring portion can be prevented. 
[0052] If a gbssy coating film is formed on the surface 
of the coating layer, no weld mark is formed on the upper 
surface of the coating layer. Therefore, deterioration in 
the appearance of the ring portion can be prevented. 
[0053] When the core metal of the steering wheel is 
formed by die-casting, the split surface of the mold is 
made coincide with the split surface of the casting mold 
for casting the core metal of the ring portion at a position 
of the end in the planar circumferential direction of the 
ring portion of the coating layer. Thus, removal of burr 
of the coating layer can easily be performed. 
[0054] That is, when the core metal of the steering 
wheel is die-cast in such a manner that the core metal 
of the ring portion has the inverted U-shape cross sec- 
tional shape, the casting mold is usually constituted by 
a split mold composed of two sections which are 


opened/closed in the vertical direction of the steering 
wheel. Moreover, the split surfaces of the two split molds 
are disposed with reference to the lower end surface of 
each of the two side walls on the cross section of the 
5 core metal of the ring portion. When the draft.of each of 
the split molds is considered, the inner surface of the 
cross section of the core metal of the ring portion is 
opened downwards. The outer surface is narrowed up- 
wards. 

10 [0055] Therefore, the split surface of the mold is made 
coincide with the split surface of the casting mold in the 
portion in which burrs are removed. Thus, the lower split 
mold is forcibly brought into contact with only the lower 
surfaces of the two side walls of the core metal of the 

*5 ring portion and the inner surfaces of the side wall and 
the ceiling wall. On the other hand, the upper split mold 
is forcibly brought into contact with only the outer sur- 
faces of the two side walls and the ceiling wall of the 
core metal of the ring portion. Thus, the burr-removing 

20 surface of the split mold of the mold can easily be placed 
along the draft of the core metal of said ring portion. 
[0056] As a result, the burr-removing surface of the 
upper and lower split mold is able to completely press 
the overall circumference of the core metal of the ring 

2S portion at the position at which burrs are removed. As a 
result, removal of the burrs can satisfactorily be per- 
formed. 

[0057] A case will now be described in which the cross 
sectional shape of the core metal of the ring portion is 

30 formed into the inverted U-shape to locate the split sur- 
face of the mold is located with reference to a substan- 
tially intermediate portion of the cross section of the core 
metal of the ring portion in the vertical direction. In the 
foregoing case, the burr-removing surface of the lower 

35 split mold cannot be forcibly brought into contact with 
the outer surface adjacent to the lower ends of the two 
side walls of the core metal of the ring portion. The rea- 
son for this lies in that the draft inhibits forcible contact 
with the outer surface because the outer surface adja- 

40 cent to the lower ends of the two side walls of the core 
metal of the ring portion are narrowed upwards. There- 
fore, a gap is inevitably formed between the lower split 
mold adjacent to the split surface and the outer surface 
of the two side walls of the core metal of the ring portion. 

45 As a result, the material for molding teaks through the 
gap. Therefore, removal of burrs cannot satisfactorily be 
performed. 

[0058] The steering wheel around which leather is 
wound according to the present invention has the struc- 

50 ture that the coating jayer for covering the hard portion 
is applied to the outer surface of the support portion in- 
cluding a projection portion. Therefore, the soft layer 
and the leather can be bonded to the hard portion. 
■ [0059] That is, the adhesive agent which is applied to 

55 the soft portion is as well as applied to the coating layer 
of the support portion. Thus, the coating layer can be 
used as a primer layer to enable the ends of the leather 
to be bonded to the hard portion. As a result, the ends 
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of the leather cannot easily be removed from the hard 
portion. That is, the ends of the leather can firmly be 
secured to the support portion of the hard portion. As a 
result, occurrence of a defective appearance of the ring 
portion can be prevented. 

[0060] The coating layer serving as the primer layer 
for the leather is formed as surface treatment for the 
hard portion. Therefore, the foregoing coating layer can 
be formed by extending the coating. Therefore, the 
number of man-hours and the manufacturing cost of the 
steering wheel can be reduced. 

[0061] The coating layer is also applied to the projec- 
tion portion projecting toward the inner surface of the 
soft portion at a position apart from the inner surface of 
the leather in the support portion in addition to the sup- 
port surface for supporting the leather in the support por- 
tion for the hard portion. Therefore, the soft portion can 
be bonded to the hard portion. 

[0062] Therefore, contraction of the formed soft por- 
tion can be prevented. Thus, separation of the soft por- 
tion from the hard portion and the core metal of the ring 
portion can be prevented. As a result, deterioration in 
the touch when the leather portions are held by the 
hands can be prevented. 

[0063] Features and advantages of the invention will 
be evident from the following detailed description of the 
preferred embodiments described in conjunction with 
the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0064] In the accompanying drawings 

FIG. 1 is a plan view showing a steering wheel ac- 
cording to a first embodiment of the present inven- 
tion; 

FIG. 2 is a cross sectional view taken along line ti- 
ll shown in FIG. 1 and showing a ring portion ac- 
cordin g to the embodiment of the present invention ; 
FIG. 3 is a cross sectional view taken along line III- 

III shown in FIG. 1 and showing the ring portion ac- 
cording to the embodiment of the present invention; 
FIG. 4 is a cross sectional view taken along line IV- 

IV shown in FIG. 1 and showing the ring portion ac- 
cording to the embodiment of the present invention; 
FIG. 5 is a plan view showing a state in which a soft 
portion and an extended portion are provided for the 
core metal of the ring portion according to the em- 
bodiment by molding; 

FIG. 6 is a cross sectional view showing a ring por- 
tion according to a modification to the first embodi- 
ment; 

FIG. 7 is a plan view showing a steering wheel ac- 
cording to a second embodiment of the present in- 
vention; 

FIG. S is a cross sectional view taken along line II- 
II shown in FIG. 7; 

FIG. 9 is a cross sectional view taken along line Ill- 


Ill shown in FIG. 7; 

FIG. 10 is a plan view showing a core metal of a 
steering wheel according to the second embodi- 
ment; 

s FIG. 11 is a cross sectional view taken along line 
IV-IVshown in FIG. 7; 

FIG. 12 is a plan view showing a state in which a 
hard coating portion has been formed around the 
core metaj of the ring portion according to the em- 

io bodiment by injection molding; 

FIG. 1 3 is a schematic cross sectional view showing 
a mold for use in the foregoing embodiment; 
FIG. 1 4 is a schematic cross sectional view showing 
another example of the mold according to the em- 

15 bodiment; 

FIG. 15 is a cross sectional view taken along line 
IV-IVshown in FIG. 7; 

. FIG . 1 6 is an enlarged cross sectional view showing 
the surface of the body of a hard portion serving as 

20 a coating layer according to the embodiment; 

FIG. 17 is a plan view showing a state in which the 
body of the hard portion serving as a coating layer 
has been formed around the core metal of the ring 
portion according to this embodiment by injection 

2S molding; 

FIG. 18 is a schematic view showing another exam- 
ple of the mold for use in the embodiment; 
FIG. 19 is a cross sectional view showing a burr- 
removing portion of the mold shown in FIG. 18; 

30 FIG. 20 is a cross sectional view taken along line 
IX-IX shown in FIG. 19; 

FIG. 21 is a cross sectional view taken along line X- 
X shown in FIG. 19; 

FIG. 22 is a cross sectional view showing a burr- 
35 removing portion of the mold according to another 
embodiment; 

FIG. 23 is a cross sectional view showing the burr- 
removing portion of the mold according to another 
embodiment; 

40 FIG. 24 is across sectional view taken along line II- 
II shown in FIG. 7; 

FIG. 25 is a cross sectional view taken along line 
Ill-Ill shown in FIG. 7; 

FIG. 26 is an enlarged cross sectional view showing 
45 a modification of a portion adjacent to an end of a 
leather portion according to the embodiment; 
FIG . 27 is an enlarged cross sectional view showing 
anoth er modification of a portion adjacent to the end 
of the leather according to the embodiment; 
^o FIG. 28 is partial plan view showing a ring portion 
according to a conventional example; and 
FIG. 29 is a cross sectional view taken along line 
VIII-VIII shown in FIG. 28. 

55 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0065] A first embodiment of the present invention will 
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now be described with reference to FIGS. 1 to 5. As 
shown in FIG. 1, a steering wheel W according to this 
embodiment incorporates an annular ring portion R 
which is held when steering is performed; a boss portion 
B disposed in the central portion of the ring portion R; 
and four spokes S for connecting the ring portion R and 
the boss portion B to each other. Each of the foregoing 
portions has a core metal 110 for establishing the con- 
nections. 

[0066] The core metal 110 incorporates a boss-por- 
tion core metal 111 provided for the boss portion B; a 
spoke-portion core metal 11 2 provided for each spokes 
S ; and a ring-portion core metal 1 1 3 provided tor the ring 
portion R. The core metal 110 is structured such that a 
boss 11 1 a in the central portion of the boss-portion core 
metal 111 which is connected to a steering shaft of a 
vehicle (not shown) is made of steel. On the other hand, 
a boss plate 111b, a spoke-portion core metal 1 1 2 and 
a ring-portion core metal 113 around the boss 111a are 
made of die-cast metal, such as an aluminum alloy. The 
ring-portion core metal 113 has an inverted U-shape 
cross sectional shape, as shown in FIGS. 2 and 3. 
[0067] As shown in FIG. 1, hard portions 115F and 
115B are bonded to front and rear portions of the ring 
portion R in the direction of the vehicle. On the other 
- hand, soft portions. 119R and 119L made of urethane or 
the like and formed by injection molding (reaction injec- 
tion molding included) are disposed in the right and left 
portions of the ring portion R in the lateral direction of 
the vehicle. 

[0068] Each of the hard portions 115F and 115B dis- 
posed in front of the ring portion R and in the rear of the 
same is, as shown in FIGS. 2 and 4, composed of an 
upper split member 115a having an inverted U-shape 
cross sectional shape and a lower split member 115b 
having a U-shape cross sectional shape, the upper split 
member 115a and the lower split member 115b being 
divided in the vertical direction. The split members 1 1 5a 
and 115b respectively incorporate bases 211, 212 dis- 
posed in the inside portion and made of epoxy resin or 
the like; and decorative portions 21 0 : 2 1 3 having a struc- 
ture that a natural wood having a woodgrain finish is 
coated with predetermined protective coating layer. 
Each of the split members 115a and 115b is manufac- 
tured by previously forming the decorative portions 21 0, 
213 to correspond to the shape of the ring portion R in 
which each of the split members 115a and 115b is dis- 
posed and by introducing the decorative portions 210, 
21 3 into an injection molding mold for molding the bases 
21 1 , 21 2. After the mold has been closed, a material for 
molding the bases 211, 212 is injected into a cavity to 
manufacture the split members 115a and 115b. 
[0069] As shown in FIG . 4, ends of the bases 211 , 21 2 
of each of the split members 115a and 115b adjacent to 
the soft portions 11 9R and 119L have recess grooves 
211a, 212a for receiving an end 122a of a leather 122 
to be described later, the recess grooves 2 1 1 a, 21 2a be- 
ing formed in the cross-sectional circumferential direc- 


tion of the ring portion R. 

[0070] The soft portions 1 1 9R and 1 1 9L disposed on 
the right and left sides of the ring portion R softer than 
the hard portions 115F and 115B are disposed to cover 

5 a region from the circumference portion of the ring-por- 
tion core metal 113 to the ring portion R of the spoke- 
portion core metal 112. As shown in FIGS. 2 and 4, this 
embodiment has the structure that the leather 122 is 
sewed to the surface of each ol the soft portions 11 9R 

10 and 119L by using a sewing thread 123 at a position 
adjacent to the boss portion B on the inside of the ring 
portion R. 

[0071] Each leather 1 22 has a developed shape hav- 
ing sections which are capable of covering the upper 

is and lower surfaces of each of the soft portions 11 9R and 
11 9L are connected at a position on the outer surface 
of the ring portion R. An end 122a of each leather 122 
is, as shown in FIG. 4, bonded and wound around a core 
tube 1 24 made of a hard synthetic resin, such as annular 

20 ABS resin. Moreover, an adhesive agent 127 is em- 
ployed to bond the end 1 22a to the inner surfaces of the 
recess groove 211a, 212a so that the end 122a is dis- 
posed in the recess grooves 211a, 21 2a of the hard por- 
tions 1 15a and 115b. The core tube 124 can be divided 

25 into a plurality of sections in the circumference direction. 
[0072] As shown in FIGS. 2, 4and 5, this embodiment 
has a structure that extended portions 120F and 120B 
extending from the soft portion 119 are disposed be- 
tween the inner surfaces of the bases 211 , 212 of the 

30 hard portions 11 5F and 115B and the ring-portion core 
metal 113. The thickness of each of the front and rear 
extended portions 120F and 120B is smaller than the 
thickness of each ol the soft portions 11 9R and 1 1 9L by 
a quantity corresponding to the thickness of the bases 

3S 211, 212 of each of the hard portions 11 5F and 115B. 
The extended portions 120F and 120B are disposed to 
cover the overall cross-sectional circumference of the 
ring-portion core metal 113 for which the hard portions 
115F and 115B are provided. The extended portions 

40 120F and 120B are made of the same material as that 
of the soft portion 119. Simultaneously with molding of 
the soft portion 119, the extended portions 120F and 
120B are molded. 

[0073] The method of manufacturing the steering 
wheel W according to this embodiment will now be de- 
scribed. A core metal 110 is previously manufactured. 
The core metal 110 is manufactured by introducing a 
boss 111a into a predetermined die-casting mold so that 
die-casting is performed. Also the split members 115a 
so and 115b of the front and rear hard portions 115F and 
11 SB are previously molded by injection-molding the 
bases 211, 212 such that the decorative portions 210, 
21 3 are placed as an insert. 

[0074] The core metal 1 1 0 is introduced into the injec- 
55 tion molding mold for molding the soft portion 119 and 
the extended portion 120. Then, the mold is closed, and 
then a predetermined material for molding is injected in- 
to a cavity. As shown in FIG. 5, the soft portion 119 and 
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the extended portion 1 20 are formed by injection mold- 
ing to cover the spoke-portion core metal 112 and the 
ring-portion core metal 113. 

[0075] Then, the molded members are released from 
the opened mold. Then, an adhesive agent is applied to 
the outer surface of each of the extended portions 120F 
and 120B and the opposite surfaces of the split mem- 
bers Il5a and 115b. Thus,, the split members 115a and 
115b are bonded to the outer surfaces of the extended 
portions 1 20F and 1 20B. 

[0076] Then, the end 122a of the leather 122, which 
is wound around the outer surface of each of the soft 
portions 119R and 119L, is bonded and wound around 
the core tube 124. Then, an adhesive agent is applied 
to the outer surface of each of the soft portions 11 9R 
and 1 1 9L. Then, the leather 1 22 is wound while a sewing 
thread 123 is being used to sew the leather 122. Thus, 
the steering wheel W can be manufactured. The core 
tube 124 around which the end 122a of the leather 122 
have been wound is bonded to the inner surface of the 
recess grooves 211a, 212a as described above. 
[0077] When the steering wheel W is joined to the ve- 
hicle, a lower cover (not shown) for covering the lower 
portion of the boss portion B is joined. Then, the boss 
1 11 a is joined to the steering shaft by using a nut Then, 
a pad P for covering the upper surface of the boss por- 
tion B is joined so that the manufactured steering wheel 
W is joined to the vehicle. 

[0078] As described above, the steering wheel W ac- 
cording to this embodiment the extended portions 120F 
and 120B extending from the soft portions 119R and 
119L are formed in the portions to which the hard por- 
tions 115F and 115B are bonded. That is, when the soft 
portions 119R and 119L are provided for a portion 
around the ring-portion core metal 11 3 by molding, also 
the extended portions 120F and 120B are formed. If the 
extended portions 1 20F and 1 20B are deviated from the 
ring-portion core metal 113, deviation of the hard por- 
tions 115F and 115B, which are bonded to the portion 
around the extended portions 120F and 120B, from the 
extended portions 120F and 120B can be prevented. 
Thus, the hard portions 1 1 5F and 1 1 5B can be provided 
for the ring portion R. 

[0079] The extended portions 1 20F and 120B are, at 
positions around the ring-portion core metal 113, mold- 
ed integrally with the soft portions 119R and 119L. 
Therefore, even if the extended portions 1 20F and 1 20B 
are deviated from the ring-portion core metal 113, devi- 
ation from the soft portions 1 1 9R and 1 1 9L in the planar 
circumferential direction of the ring portion R can be pre- 
vented. As a result, the soft portions 119Rand 119Land 
the hard portions 115Fand 115B bonded to the positions 
around the extended portions 120F and 120B can be 
disposed in the planar circumferential direction of the 
ring portion R without any deviation. 
[0080] The steering wheel W according to this embod- 
iment permits a structure that the hard portions 11 5F 
- and 11 5B bonded to the overall cross-sectional circum- 


ferential direction of the ring portion R and the soft por- 
tions 119R and 119L lormed to cover the ring-portion 
core metal 1 1 3 by molding and softer than the hard por- 
tions H5Fand 115Bare disposed in the planar circum- 

5 ferential direction of the ring portion R. Even in the fore- 
going case» formation of an unnecessary stepped por- 
tion between the hard portions 115F and 115B and the 
soft portions 1 t9R and 1 1 9L can be prevented. The po- 
sition, at which the leather 122 and the outer surface of 

10 the hard portions 115F and 115B are formed, and the 
outer surface of the hard portions 11 5F and 115B can 
concentrically be continued. As a result, the appearance 
of the ring portion R can be improved. 
[0081] The steering wheel W according to this embod- 

1$ iment has the structure that the soft portions 11 9R and 
119L and the extended portions 120F and 120B made 
of the same material are disposed in the overall planar 
circumferential direction of the ring portion R to cover 
the ring-portion core metal 113. Therefore, removal of 

20 burrs of the soft portions 1 1 9R and 1 1 9L can be omitted. 
As a result, the number of man-hours for manufacturing 
the steering wheel W and the cost of the same can be 
reduced. 

[0082] The steering wheel W according to this embod- 
2S iment has the structure that the core tube 1 24 is bonded 
to the inner surfaces of the recess grooves 211a, 212a 
in a state in which the end 122a of the leather 122 are 
wound around the hard core tube 124 so as to be joined 
into the recess grooves 211 a, 212a of each of the hard 
30 portions 115F and 115B. Therefore, sagging of the end 
122a of the leather 122 can be prevented. Moreover, if 
the leather 122 is contracted in the planar circumferen- 
tial direction of the ring portion, the core tube 124 bond- 
ed to the inside portions of the recess grooves 211a, 
3S 212a holds the leather 122 to limit the position. There- 
fore, movement of the end 122a of the leather 122 can 
be prevented. As a result, the appearance of the ends 
of the leather 1 22 can satisfactorily be maintained for a 
long time. 

40 [0083] When the end 122a of the leather 122 are 
wound around the hard core tube 124 so as to be intro- 
duced into the recess grooves 211a, 212a as is em- 
ployed in this embodiment, introduction into large re- 
cess grooves 21 1 a, 21 2a is permitted as compared with 

45 a structure that the end 122a is directly introduced into 
a woodgrain groove provided for the hard portion 115. 
Moreover, rigidity can be imparted to the end 122a. 
Therefore, the operation for joining the leather 122 can 
satisfactorily be performed. 

so [0084] A process of the end 122a of the leather 122 
may be performed such that the recess grooves 211a, 
212a are not provided for the hard portion 115. Moreo- 
ver, as shown in FIG. 6, the end 122a are introduced 
and bonded to an annular groove 125a provided for the 

55 hard core tube 125 which can be decomposed in the 
circumference direction. Then, the core tube 125 are 
bonded to the bases 211 , 212, the soft portion 119 and 
the extended portion 1 20 by using an adhesive agent 
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127 so as to dispose the leather 122. If the core tubes 
1 24 and 1 25 can easily be bonded to the bases 211,212 
and the soft portion 119, a hard synthetic resin plate or 
a metal plate which can easily be deflected in the cross- 
sectional circumference direction of the ring portion R 
may be employed. 

[0085] In this embodiment, the leather 122 is provided 
for the surfaces of the soft portions 11 9R and 1 1 9L. The 
present invention may be applied to a steering wheel 
which does not incorporate the leather 122. In the fore- 
going case, the recess groove 211a, 212a are not re- 
quired for the bases 211, 212. 

[0086] In this embodiment, the hard portion 115F and 
115B aire structured into two-layer shape incorporating 
the bases 211, 212 and the decorative portions 210, 21 3 
disposed on the oute r surface of the bases 211,212 and 
made of a natural wood material having a woodgrain fin- 
ish. The decorative portions 210, 21 3 may have a struc- 
ture that a protective coating layer is provided and a 
printed layer having a predetermined pattern is provid- 
ed. The hard portion 115 may be constituted by a single 
layer made of a woody material or a hard synthetic resin 
having a protective layer. The hard portion 115 is not 
limited to the two split members 115a and 115b. The 
hard portion 115 may be composed of three or more split 
members. 

[0087] In this embodiment, the soft portion 119 and 
the extended portion 1 20 are formed by injection mold- 
ing. If a mold can be employed to mold the soft portion 
1 1 9 and the extended portion 1 20 to cover the ring-por- 
tion core metal 113, the soft portion 119 and the extend- 
ed portion 120 may be formed by compression-molding 
or pouring as a substitute for the injection molding (in- 
cluding reactive injection molding). 
[0088] A second embodiment of the present invention 
will now be described with reference to FIGS. 7 to 10. 
As shown in FIG. 7 ; a steering wheel W according to 
this embodiment incorporates a ring portion R, a boss 
portion B and a spokes S. Each portion is provided with 
a steering-wheel core metal 1 for establishing the con- 
nections among the portions; That is, as shown in FIGS. 
7 and 10, the steering-wheel core metal 1 incorporates 
a boss-portion core metal 2 provided for the boss portion 
B, a spoke-portion core metal 3 provided for each of 
spokes S and a ring-portion core metal 4 provided for 
the ring portion R. 

[0089] The steering-wheel core metal 1 is structured 
such that a boss 2a in the central portion of the boss- 
portion core metal 2 which is connected to the steering 
shaft is made of steel. Moreover, the other portions, that 
is, a boss cover 2b around a boss 2a of the boss-portion 
core metal 2, a spoke-portion core metal 3 and a ring- 
portion core metal 4 are made of die-cast metal formed 
by die-casting using a light alloy, such as a magnesium 
alloy or an aluminum alloy. 

[0090] The die-cast metal for forming the boss cover 
2b, the spoke-portion core metal 3 and the ring-portion 
core metal 4 according to this embodiment is an alumi- 


num alloy having a coefficient of thermal expansion of 
23.5 x 10- 6 /°C. 

[0091] As shown in FIG. 9, the ring-portion core metal 
4 has an inverted U-shape cross sectional shape. 
5 [0092] As shown in FIGS. 7 to 9, the ring portion R 
has two hard portions 6 (6F and 6B) made of hard syn- 
thetic resin and soft portions 12 (12R and 12L) made of 
soft synthetic resin softer than the hard portions 6, the 
hard portions 6 and the soft portion 1 2 being alternately 
10 disposed around the ring-portion core metal 4 in the pla- 
nar circumferential direction of the ring portion R. The 
hard portion 6 incorporates a body 7 (7F and 7B) which 
covers the ring-portion core metal 4 and which is made 
of hard synthetic resin; and a decorative layer 10 pro- 
15 vided for the outer surface of the body 7 and having a 
woodgrain finish printed by hydraulic pressure transfer. 
The solt portion 12 incorporates a soft-portion body 13 
which covers the ring-portion core metal 4 and which is 
made of soft synthetic resin; and a leather 14 sewed to 
20 the outer surface of the soft-portion bodies 13. 

[0093] In this embodiment, the decorative layer 1 0 ex- 
tends to a portion around the ring-portion core metal 4 
as well as the body 7 of the hard portion 6 to easily per- 
form the manufacturing process. 
25 [0094] In this embodiment, the hard-portion bodies 7 
are made of polypropylene having a coefficient of ther- 
mal expansion of 17.7 x 10- 5 /°C, while the soft-portion 
bodies 1 3 are made of foamed urethane. 
[0095] In this embodiment, the hard portion 6 is dis- 
posed in front of the ring portion R in a direction in which 
the vehicle is steered straight and in the rear of the 
same. The soft portion 12 is disposed on the right and 
left of the ring portion R in the direction in which the ve- 
hicle is steered straight. Moreover, the soft portions 12 
35 extend to the position of the right and left spokes S ad- 
jacent to the ring portion R. 

[0096] Each leading end of the bodies 7 of the hard 
portions 6F and 6B in the planar circumferential direc- 
tion of the ring portion R is provided with a support por- 

40 tion 9 having a woodgrain groove 8 and arranged to sup- 
port a leather end 14a of the leather 14, as shown in 
FIGS. 7 and 8. Each of the support portions 9 incorpo- 
rates a support surface 9a formed into a cylindrical 
shape and arranged to be brought into contact with the 

45 reverse side of the leather 1 4 to support the leather end 
14a; and a tapered portion 9b tapered toward the lead- 
ing end. 

[0097] The woodgrain groove 8 is formed into an an- 
nular shape in the cross-sectional circumferential direc- 
50 tion of the hard-portion body 7 to receive each end 1 4b 
of the leather 14. 

[0098] The leathers 14 are, as shown in FIG. 9, sewed 
on the inside of the ring portion R adjacent to the boss 
portion B by using a sewing thread 1 5. 
ss [0099] The process for manufacturing the steering 
wheel W according to this embodiment will now be de- 
scribed. The steering-wheel core metal 1 is previously 
manufactured. The steering-wheel core metal 1 is man- 
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ufactured such that the boss 2a is introduced into a pre- 
determined die-casting mold to die-cast the steering- 
wheel core metal 1 . The die-cast steering-wheel core 
metal 1 is in a state shown in FIG. 10. 
[0100] Then, the steering-wheel core metal 1 is intro- 
duced into a mold for molding the hard-portion bodies 
7, and then the mold is closed. Then, the material for 
molding the body 7 is injected so that the body 7 having 
the woodgrain groove 8 and the support portion 9 is 
molded. 

[0101] Then, the member is released from the mold 
for molding the hard-portion body 7. Then, the boss-por- 
tion core metal 2 of the steering-wheel core metal 1 is 
masked. Then, the decorative layer 1 0 is provided for a 
portion including the woodgrain grooves 8 of the hard- 
portion bodies 7 except for the boss-portion core metal 
2 by hydraulic pressure transfer. 
[0102] Then, the making material is removed, and 
then the. steering-wheel core metal 1 having the hard 
portions 6 is introduced into the mold for molding the 
soft-portion bodies 13. Then, the mold is closed, and 
then the material for molding the soft-portion body 13 is 
injected so that the soft-portion bodies 1 3 are molded. 
The mold surface of the moid for molding the soft -portion 
body 1 3 presses the outer surface of the support surface 
9a of the support portion 9 of the hard-portion body 7 
when the mold has been closed. 
[01 03] Then, the soft-portion body 1 3 is released from 
the mold, and then the leather 14 is sewed to each of 
the soft-portion bodies 1 3. At this time, the end 1 4b is 
introduced into the woodgrain groove 8 provided for the 
hard-portion body 7 while the end 14a of the leather 14 
is being brought into contact with the outer surface of 
the support surface 9a of the support portion 9 of the 
hard-portion body 7 such that the decorative layer 10 is 
interposed. Then, the sewing thread 15 is used to pro- 
vide the leathers 1 4 for the soft portions 1 2. If necessary, 
an adhesive agent for bonding leather may be applied 
to the tapered portion 9b and the soft-portion body 1 3 
when the leather 14 is sewed. 

[0104] Then, a lower cover and a pad P (not shown) 
are joined to the lower and upper portions of the boss 
portion B so that the steering wheel W is manufactured. 
The steering wheel Wean bejoinedtothe vehicle. When 
the steering wheel is joined to the vehicle, the steering 
wheel W is secured to the steering shaft with a nut. 
Therefore, the steering wheel W is joined to the vehicle 
in a state in which the pad P has been removed. Then, 
the pad P is joined after the steering wheel W has been 
joined. 

[0105] The steering wheel W according to this embod- 
iment incorporates the ring-portion core metal 4 made 
of die-cast metal which is an aluminum alloy. The coef- 
ficient of thermal expansion of the ring-portion core met- 
al 4 is two times or more the coefficient of thermal ex- 
pansion of a conventional steel pipe (the conventional 
steel pipe has a coefficient of thermal expansion of 1 2. 1 
x 10- 6 / o C, while the aluminum alloy has a coefficient of 


thermal expansion of 23.5 x 10* 6 /°C). Therefore, the co- 
efficient of thermal expansion of the ring-portion core 
metal 4 is close to the coefficient of thermal expansion 
of the hard-portion body 7 constituting the hard portion 
5 6 and made of the hard synthetic resin (polypropylene 
has a coefficient of thermal expansion of 17.7 x 10 -5 / 
°C), Therefore, if the steering wheel W is allowed to 
stand in the cabin of a vehicle, the temperature of which 
is raised considerably, the hard portion 6 cannot easily 
be cracked. Moreover, no influence is exerted on the 
decorative layer 10 of the ring portion R. Therefore, the 
durability, and more particularly, weather resistance can 
be improved. 

[01 06] The steering wheel W according to th is embod- 
iment incorporates the ring-portion core metal 4 which 
has the inverted U-shape cross section to have a large 
surface area. Therefore, the ring-portion core metal 4 
easily absorbs heat conducted from the hard portion 6. 
Moreover, absorbed heat can easily be conducted from 
the ring-portion core metal 4 to the steering shaft and 
the like through the spoke-portion core metal 3 and the 
boss-portion core metal 2 so that the temperature of the 
hard portion 6 is easily lowered. Asa result, thermal ex- 
pansion of the hard portion 6 can be prevented. Thus, 
cracks of the hard portion 6 can furthermore easily be 
prevented. 

[0107] The ring-portion core metal 4 according to this 
embodiment is made of the aluminum alloy having a 
thermal conductivity (at 20°C) of 0.53 cal.crrr 1 -s" 10 C- 1 
which is larger than the thermal conductivity (0.18 
cal*crrr 1 -s- 10 C* 1 ) of the conventional steel pipe. There- 
fore, heat of the hard portion 6 can furthermore easily 
be dispersed. Therefore, the foregoing effect can be en- 
hanced. 

[0108] Hence it follows that the steering wheel W ac- 
cording to this embodiment permits the st ructu re that the 
ring portion R is constituted by disposing the hard por- 
tion 6 made of the hard synthetic resin and the soft por- 
tion 12 made of the soft synthetic resin softer than the 
hard portion 6 around the ring-portion core metal 4 in 
the planar circumferential direction of the ring portion R. 
If the foregoing structure is employed, formation of a 
crack of the hard portion 6 can be prevented. 
[01 09] In this embodiment, the ring-portion core metal 
4 is made of die-cast metal obtained by die-casting the 
aluminum alloy. When die-cast metal having a coeffi- 
cient ol thermal expansion of 20 x 10* 6 /°C or larger is 
employed to constitute the ring-portion core metal 4, the 
coefficient of thermal expansion of the ring-portion core 
metal 4 can be made to be about two times or more the 
coefficient of thermal expansion of the conventional 
steel pipe because the conventional steel pipe has a co- 
efficient of thermal expansion of 12.1 x 10- 6 /°C. There- 
fore, the coefficient of thermal expansion of the ring-por- 
tion core metal 4 can be made closer to the coefficient 
of thermal expansion of the hard-portion body 7. There- 
fore, if the steering wheel is allowed to stand in a cabin 
of a vehicle, the temperature of which is raised consid- 
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erably, the hard portion cannot easily be cracked. 
[0110] Therefore, other die-cast metal may be em- 
ployed, for example, a magnesium alloy having a coef- 
ficient of thermal expansion of 26.0 x 10* 6 /°C may be 
employed. The magnesium alloy has a thermal conduc- 
tivity (20° C) of 0.38 cal-cnrr 1 .s* 10 C- 1 which is larger than 
the thermal conductivity (0.18 cal-cnrr 1 -s 0o C" 1 ) of the 
steel pipe. Therefore, the ring-portion core metal 4 may 
be constituted by die-casting using the magnesium al- 
loy. 

[0111] It is preferable that the thermal conductivity (at 
20 D C) of the employed die-cast metal is 0.30 
cal-cnrr 1 -s^C" 1 or greater. 

[0112] In this embodiment, the hard portion 6 incorpo- 
rates the body 7 and the decorative layer 1 0 for coating 
the body, the decorative layer 10 being formed by print- 
ing process of hydraulic pressure transfer. A predeter- 
mined coating material may be applied to the body 7 to 
form the decorative layer 10. An individual decorative 
material, such as a woody material, may be bonded to 
the outer surface of the hard-portion body 7 to form the 
decorative layer 10. The hard portion 6 may be consti- 
tuted by only the body 7 which does not have the dec- 
orative layer 10. 

[0113] Similarly, in this embodiment, the soft portion 
1 2 incorporates the body 1 3 and the leather 1 4 for cov- 
ering the body 1 3. The soft portion 12 may be constitut- 
ed by only a body 1 3 which does not have the leather 1 4. 
[0114] The ring portion R according to this embodi- 
ment incorporates two hard portions 6 and two soft por- 
tions 12. The number of each of the hard portion 6 and 
the soft portion 1 2 may be one or th ree if the hard portion 
6 and the soft portion 1 2 are disposed in the planar cir- 
cumferential direction of the ring portion R. The forego- 
ing numbers may arbitrarily be determined to corre- 
spond to the number of the spokes S or the like. 
[0115] In the foregoing embodiment, the right and left 
soft portions 12R and 12L have the same volumes. 
[0116] On the other hand, the front and rear hard por- 
tions 6F and 6B according to this embodiment are struc- 
tured such that the volume of the front hard portion 6F 
is larger than that of the rear hard portion 6B. 
[0117] A mold 20 for injection-molding each of the 
hard portions 6F and 6B will now be described. As 
shown in FIG. 13, the mold 20 incorporates two split 
molds 21 and 22 which are opened in the vertical direc- 
tion of the steering wheel W. The split molds 21 and 22 
incorporate molding surfaces 21a, 21 b, 22a and 22b for 
forming cavities 20a and 20c which are able to mold the 
hard portions 6F and 6B after the mold has been closed. 
Molding surfaces 21a and 22a mold the front hard por- 
tion 6F, while molding surfaces 21b and 22b mold the 
rear hard portion 6B. 

[0118] The upper split mold 21 has a nozzle touch 20e 
into which a nozzle of an injection molding machine is 
inserted. One sprue 20f is allowed to communicate with 
the nozzle touch 20e. Moreover, runners 20g and 20h 
allowed to communicate with the gates 20b and 20d for 


injecting the material for molding into the cavities 20a 
and 20c are allowed to communicate with the one sprue 
20f. 

[0119] To make time required to complete injection of 
s the material for molding into each of the cavities 20a and 
20c to be substantially the same, this embodiment is 
structured such that the resistance of the material for 
molding which is allowed to pass through the runners 
20g and 20h is changed to be inversely proportional to 
the volumes of the hard portions 6F and 6B. Specifically, 
as shown in FIGS. 12 and 13, the resistance of the ma- 
terial for molding which passes through the runner 20g 
for molding the hard portion 6F having the large volume 
is made to be lower by shortening the length of the run- 
ner 20g and by enlarging the cross sectional area of the 
opening. To make the resistance of the material for 
molding which passes through the runner 20h for mold- 
ing the hard portion 63 having the small volume to be 
high, the runner 20h has a long length and a small cross 
sectional area of the opening thereof. 
[01 20] Each of gates 20b and 20d for injecting the ma- 
terial for molding the hard portions 6F and 6B into the 
cavities 20a and 20c is opened in each of the support 
portions 9 which are the ends in the planar circumferen- 
tial direction of the ring portion of the hard portions 6F 
and 6B, as indicated with alternate long and two short 
dashes lines shown in FIG. 12. Each of the gates 20b 
and 20d is opened above the ring-portion core metal 4 
to cause the material M for molding introduced into the 
cavities 20a and 20c to flow along the upper surface 4f 
(see FIGS. 9 and 11 ) of the ring-portion core metal 4. 
[0121] The split mold 21 has a set pin 20i to be en- 
gaged to the boss 2a of the steering-wheel core metal 1 . 
[0122] A method of manufacturing the steering wheel 
W by using the mold 20 will now be described. As de- 
scribed above, the steering-wheel core metal 1 is pre- 
viously manufactured. 

[0123] Then, the boss 2a is engaged to the set pin 20i 
of the opened mold 20 so that the steering-wheel core 
metal 1 is introduced into the split mold 21. Then, the 
mold is closed to inject the material M for molding the 
bodies 7 of the hard portions 6F and 6B into the cavities 
20a and 20c from the injection molding machine through 
the sprue 20f and the runners 20g and 20h. Thus, the 
bodies 7 of the hard portions 6F and 6B having the 
woodgrain groove 6 and the support portion 9 are col- 
lectively molded. 

[0124] At this time, the resistance of the material M 
for molding which passes through the runner 20g is low 
and the resistance of the material M for molding which 
passes through the runner 20h is high. Therefore, time 
required to complete injection of the material M for mold- 
ing into the mold 20 for molding the body 7 of the hard 
portion 6F having the large volume can be shortened. 
On.the other hand, time required to complete injection 
of the material M for molding into the cavity 20c for mold- 
ing the body 7 of the hard portion 6B having the small 
volume can be elongated. Therefore, time required to 
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complete injection of the material M tor molding into the 
cavities 20a and 20c can be made to be substantially 
the same. 

[0125] Therefore, the operation of the injection mold- 
ing machine can be interrupted to correspond to the time s 
required to complete the injection. When the operation 
of the injection molding machine has, been interrupted, 
the injecting pressure is not applied to the inside portion 
of each of the cavities 20a and 20c. Therefore, formation 
of burrs in the vicinity of each of the hard portions 6F 
and 6B can be prevented. 

[0126] In this embodiment, the material M for molding 
injected into the cavities 20a and 20c through the gates 
20b and 20d conflicts with the upper surface 4f of the 
ring-portion core metal 4 so that the material M for mold- 
ing flows along the upper surface 4f. Then, the material 
M for molding is charged by a certain quantity in the por- 
tion adjacent to the upper surface 4f. Then, the material 
M for molding flows toward the lower surface of the ring- 
portion core metal 4. Therefore, formation of a weld 
mark on the upper surface of the ring-portion core metal 
4 can be prevented. 

[0127] Then, the mold is opened, and then an opera- 
tion for removing burrs is performed. Then, the boss- 
portion core metal 2 of the steering-wheel core metal 1 
is masked to form the decorative layers 1 0 in the portion 
including the bodies 7 of the hard portions 6F and 6B 
except for the boss-portion core metal 2 by hydraulic 
pressure transfer. 

[0128] Then, the mask material is removed, and then 
the steering-wheel core metal 1 having the hard portions 
6F and 6B is introduced into the mold for molding the 
soft-portion body 1 3. Then : the mold is closed, and then 
the material for molding the soft-portion body 13 is in- 
jected so that the soft-portion bodies 1 3 of the soft por- 
tions 12R and 12L are molded. The surface of the mold 
for molding the soft-portion body 1 3 is brought to a state 
in which the surface presses the outer surface of the 
support surface 9a of the support portion 9 of the hard 
portion 6. 

[01 29] Then, the soft -portion body 1 3 is released from 
the mold, and then the operation for removing burrs is 
performed. Then, the leather 14 is sewed to a portion 
around each soft-portion body 13. At this time, the end 
14b is engaged to the woodgrain groove 8 provided for 
the hard portion 6 while the leather end 1 4a of the leath- 
er 1 4 is being brought into contact with the outer surface 
of the support surface 9a of the support portion 9 of the 
hard portion 6 through the decorative layer 10. Then, 
the sewing thread 15 is used to locate the leathers 14 
to the position of the soft-portion body 1 3. If necessary, 
an adhesive agent for bonding leather may be applied 
to the tapered portion 9b and the soft-portion body 1 3 
when the soft-portion body 13 is sewed. 
[0130] The above-mentioned method of manufactur- 
ing the steering wheel W according to this embodiment 
is structured such that time required to complete injec- 
tion of the material M for molding into the cavities 20a 


and 20c of the mold 20 for molding the hard portions 6F 
and 6B are made to be substantially the same when the 
hard portions 6F and 6B are molded which are sectioned 
and which have different volumes. Since the hard por- 
tions 6F and 6B are molded as described above, the 
operation of the injection molding machine can be inter- 
rupted to correspond to the time required to complete 
the injection. When the operation of the injection mold- 
ing machine is interrupted, no injection pressure is ap- 
plied to each of the cavities 20a and 20c. Therefore, for- 
mation of burrs in the vicinity of the hard portions 6F and 
6B can be prevented. As a result, the operation for re- 
moving burrs which is performed after the molding proc- 
ess has been completed can be facilitated. 
[0131] The resistance of the material M for molding 
which passes through the runners 20g and 20h for mold- 
ing the hard portions 6F and 6B is changed to be in- 
versely proportional to the volumes of the hard portions 
6F and 63. in this embodiment, the foregoing change is 
realized by adjusting the lengths and the cross sectional 
areas of the openings of the runners 20g and 20h. Only 
the lengths of the runners 20g and 20h may be adjusted 
or only the cross sectional areas of the openings of the 
runners 20g and 20h may be adjusted. 
[0132] When the cross sectional areas of the open- 
ings of the runners 20g and 20h are adjusted, the cross 
sectional areas of the openings are unformed for the 
overall lengths in this embodiment. As an alternative to 
this, one or a plurality of weirs or the like may partially 
be provided to reduce the cross sectional areas of the 
runners 20g and 20h. Thus, the resistance of the mate- 
rial M for molding which passes through each of the run- 
ners 20g and 20h is adjusted. 

[01 33] When time required to inject the material M for 
molding into each of the cavities 20a and 20b of the mold 
20 for molding each of the hard portions 6F and 6B is 
made to be substantially the same, an accumulating 
portion for accumulating the material for molding may 
be provided for the runner 20h for molding the hard por- 
tion 6B having the small volume to mold the hard por- 
tions 6F and 6B. 

[0134] That is, a mold 20A shown in FIG. 14 has a 
structure that an accumulating portion 20j is provided 
for the runner 20h of the runners 20g and 20h extending 
from one sprue 20f to mold the hard portions 6F and 6B. 
If the runners 20g and 20h have the same capacity, the 
capacity of the accumulating portion 20j is the difference 
between the volume of the hard portion 6F and that of 
the hard portion 63. As a matter of course, the capacity 
of the accumulating portion 20j may be determined in 
consideration of the difference in the capacity if the run- 
ners 20g and 20h have different capacities. While 
changing the resistance of the material M for molding 
which passes through each of the runners 20g and 20h, 
also the accumulating portion 20j may be provided as is 
employed in the foregoing embodiment. 
[0135] When the molding operation is performed by 
using the foregoing mold 20A, time required to complete 
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injection of the material into the cavity 20c for molding 
the hard portion 6B having the small volume can be 
elongated because the material for molding is accumu- 
lated in the accumulating portion 20j. Therefore, time re- 
quired to complete injection of the material M for molding 
into the cavities 20a and 20c of the mold 20A can be 
made to be substantially the same. Therefore, formation 
of burrs around the hard portions 6F and 6B can be pre- 
vented similarly to the foregoing embodiment. As a re- 
sult, an operation for removing burrs which is performed 
after the molding process has been performed can eas- 
ily be performed. 

[0136] In this embodiment, two hard portions 6F and 
6B sectioned to have different volumes are provided for 
the ring portion R. Three or more hard portions may be 
provided to correspond to the number of the spokes S 
of the steering wheel W. If a plurality of the hard portions 
have the same volume, the present invention may be 
applied when some hard portions have difference in the 
volume. As a matter of course, the present invention 
may be applied if all of the hard portions have volumes 
which are different from one another. 
[0137] The cross sectional shape of the ring-portion 
core metal 4 will now be described. As shown in FIG. 9 
and 15, the cross sectional shape is formed such that 
the lower portion of the steering wheel W is opened by 
employing an inverted U-shape cross section which has 
the right and left side walls 4a and the ceiling wall 4c 
which connects the right and left side walls 4a to each 
other at the upper ends of the side walls 4a. The fore- 
going cross sectional shape is determined in consider- 
ation of the draft when the die-cast operation is per- 
formed. That is, the inner surface 4d of the cross sec- 
tional shape is opened downwards and the outer sur- 
face 4e is narrowed upwards. Note that the angle of nar- 
rowing of the outer surface 4e is a small angle of about 
1°. 

[01 38] A casting mold for molding the steering-wheel 
core metal 1 incorporates two split molds which are 
opened in the vertical direction of the steering wheel W. 
At the position for casting the ring-portion core metal 4, 
split surface D (see FIG. 21) of the casting mold is lo- 
cated with reference to the position of the lower end sur- 
face 4b of each of the right and left side walls 4a. The 
casting surface of the upper split mold is used to cast 
the outer surface 4e of the right and left side walls 4a 
and the ceiling wall 4c. The casting surface of the lower 
split mold is used to cast the lower end surface 4b of the 
right and left side walls 4a and the inner surface 4d of 
the side walls 4a and the ceijing wall 4c. 
[01 39] As described above, the hard portion 6 incor- 
porates the body 7 and the decorative layer 1 0 having 
the woodgrain finish printed on the outer surface of the 
body 7 by the hydraulic pressure transfer. 
[0140] The detailed structure of the decorative layer 
1 0 will now be described. As shown in FIG. 1 6, the dec- 
orative layer 10 incorporates a printed layer 10a having 
a thickness of 1 um to 3 |im and having the woodgrain 


finish pattern, a primer layer 10b for improving adhesive- 
ness between the body 7 and the printed layer 10a and 
a transparent glossy layer 10c applied to protect the 
printed layer 10a and having a thickness of 10 |im to 40 

5 um. The glossy layer 10c is made of transparent poly- 
urethane and acrylic resin or polyester resin. 
[0141] As an alternative to the mold 20 shown in 
Fl GS. 1 3 and 1 4, another example of the mold 20 shown 
in FIGS. 18 to 21 may be employed to injection-mold 

to each of the hard-portion bodies 7F and 7B of the hard- 
portion body 7. The molding surfaces 21 a and 22a mold 
the front hard-portion body 7F, while the molding surfac- 
es 21b and 22b mold the rear hard-portion body 7B. 
Each of the molding surfaces 21 a, 21 b, 22a and 22b has 
an annular split projection (no reference numeral is giv- 
en in the drawings) in which the woodgrain groove 8 can 
be formed. 

[0142] Each of the split molds 21 and 22 has burr-re- 
moving surfaces 21c and 22c formed continuously from 

20 molding surfaces 21a, 21 b, 22a and 22b for molding the 
hard-portion bodies 7F and 7B and arranged to press 
the ring-portion core metal 4. The burr-removing mold- 
ing surface 21c of the upper split mold 21 is, as shown 
in FIGS. 19 and 21 , structured to forcible be brought into 

25 contact with the outer surface 4e of the two side walls 
4a and the ceiling wall 4c in the cross section of the ring- 
portion core metal 4. The burr-removing molding sur- 
face 22c of the lower split mold 22 incorporates a side 
end surface 22d which can forcibly be brought into con- 

30 tact with the lower end surface 4b of the two side walls 
4a and a side inner surface 22e which is forcibly brought 
into contact with the inner surface 4d of the two side 
walls 4a and the ceiling wall 4c. Note that the side inner 
surface 22e is provided for the outer surface of the pro- 

35 jection 22f provided for the burr-removing portion Y. 
[0143] As shown in FIGS. 1 9 and 20, the split surface 
23 of the split molds 21 and 22 is disposed in a portion 
adjacent to the molding portion 23a for molding the hard- 
portion bodies 7F and 7B such that the draft of the hard- 

40 portion bodies 7F and 7B each having an eclipse cross 
sectional shape and the intermediate position of the 
hard-portion bodies 7F and 7B in the vertical direction 
is used as a reference. As shown in FIGS. 1 9 and 21 , 
the split surface 23 is disposed in the portion adjacent 

45 to the pressing surface 23c of the burr-removing surfac- 
es 21c and 22c such that the position of the lower end 
surface 4b of the two side walls 4a on the cross section 
of the ring-portion core metal 4 is used as a reference. 
Thus, the split surface 23 coincides with the split surface 

50 d of the casting mold for molding the steering-wheel 
core metal 1 . 

[0144] In the molding portion 23a of the split surface 
23, an inclined portion 23b moderately inclined from the 
intermediate position of the hard-portion bodies 7F and 
55 7B in the vertical direction toward the burr-removing por- 
tion Y is provided for the position of each support portion 
9 of the hard-portion bodies 7F and 7B, as indicated with 
a dashed line shown in FIG. 1 9. Thus, the inclined por- 
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tion 23b is continued from the molding portion 23a of the 
molding surfaces 21 a, 21 b, 22a and 22b to the pressing 
surface 23c of the burr-removing surfaces 21c and 22c. 
[0145] Each of the gates 20b and 20d for injecting the 
material for molding the hard-portion bodies 7F and 7B s 
which are the coating layers into the cavities 20a and 
20c is formed in the leading end 9c of the support portion 
9 which is the end in the planar circumferential direction 
of the ring portion of the hard-portion bodies 7F and 7B, 
as shown in FIGS. 15, 17, 1Band21. 
[0146] The gates 20b and 20d are disposed in the up- 
per portion of the steering wheel W as compared with 
the molding portion 23a of the split surface 23 for mold- 
ing the hard-portion bodies 7F and 7B of the two split 
molds 21 and 22. In this embodiment, the gates 20b and 
20d are formed toward the central portion O of the cross 
section of the ring-portion core metal 4 and toward the 
position adjacent to the intersection between the side 
wall 4a and the ceiling wall 4c on the cross section of 
the ring-portion core metal 4 such that the angle 6 from 
the right and left positions is about 50° , the gates 20b 
and 20d being provided for the upper split mold 21. El- 
ements having the same reference numeral as those 
shown in FIGS. 1 3 and 1 4 are omitted from description. 
[01 47] A method of manufacturing the steering wheel 
W using the mold 20 shown in FIGS. 18 to 21 will now 
be described. 

[0148] The process for molding the hard-portion bod- 
ies 7F and 7B is the same as that shown in FIG. 1 3. 
[0149] Therefore, formation of a weld mark of the 
hard-portion bodies 7F and 7B adjacent to the upper 
surface 4f of the ring-portion core metal 4 can be pre- 
vented. 

[0150] The decorative layer 1 0 is formed by hydraulic 
pressure transfer. The decorative layer 10 is formed by 
applying the primer layer 10b. Then, the printed layer 
10a is formed by the hydraulic pressure transfer, and 
then the glossy layer 1 0c is applied. Then, the foregoing 
process is performed so that the hard portions 6F and 
6B are formed. 

[0151] The steering wheel W according to this embod- 
iment incorporates the hard-portion bodies 7F and 7B 
which are coating layers which are partially disposed in 
the planar circumferential direction of the ring portion 
are molded such that the positions of the gates 20b and 
20d when the molding process is performed are higher 
than the position of the molding portion 23a of the split 
surface 23 of the two split molds 21 and 22. Therefore, 
the material M for molding flows along the upper surface 
4f of the ring-portion core metal 4. Thus, the position at 
which the material M for molding is fused on the lower 
surface as a substitute for the upper surface 4f of the 
ring-portion core metal 4. Therefore, if the hard-portion 
bodies 7F and 7B serving as the coating layers are 
formed by injection motding by using one gate 20b and 
20d disposed adjacent to the ends of the hard-portion 
bodies 7F and 7B, formation of a weld mark of the hard- 
portion bodies 7F and 7B on the upper surface 4f of the 


ring-portion core metal 4 can be prevented. 
[0152] This embodiment permits a structure that the 
cross sectional shape of the ring-portion core metal 4 is 
formed into the inverted U-shape cross sectional shape 
to open the lower portion of the steering wheel such that 
the right and left side walls 4a and the ceiling wall 4c for 
connecting the right and left side walls 4a at the upper 
ends of the right and left side walls 4a are provided. In 
the foregoing case, the material M for molding which has 
been injected into the cavities 20a and 20c through the 
gates 20b and 20d conflicts with the upper surface 4f of 
the ring-portion core metal 4. Thus, the material M for 
molding flows along the upper surface 4f so that the ma- 
terial M for molding in a certain quantity is charged in 
the portion on the upper surface 4f. Then, the material 
M for molding flows along the lower surface of the ring- 
portion core metal 4. Therefore, if the hard-portion bod- 
ies 7F and 7B serving as the coating layers are partially 
provided for the portion around the ring-portion core 
metal 4 having the inverted U-shape cross sectional 
shape, formation of a weld mark of the hard-portion bod- 
ies 7F and 7B on the core-metal upper surface 4f can 
be prevented. As a result, defective appearance of the 
hard-portion bodies 7F and 7B can be prevented. 
[0153] As an alternative to the structure of this em- 
bodiment in which the ring-portion core metal 4 has the 
inverted U-shape cross sectional shape, the ring-portion 
core metal 4 may be constituted by a steel pipe or a steel 
rod to have a circular cross sectional shape or an eclipse 
cross sectional shape. In the foregoing case, the ar- 
rangement of the foregoing embodiment in which the 
gates 20b and 20d are disposed such that the material 
M for molding flows along the core-metal upper surface 
4f is able to prevent formation of a weld mark on the 
upper surface 4f of the ring-portion core metal 4. 
[0154] It is preferable that the positions of the gates 
20b and 20c for causing the material M for molding to 
flow along the core-metal upper surface 4f to prevent 
formation of the weld mark on the core-metal upper sur- 
face 4f are determined such that angle 6 with respect to 
the center O of the cross section of the core metal 4 is 
5° to 175° including the upper position. If the angle is 
smaller than 5° or if the angle is larger than 175°, the 
material M for molding first flows to the lower surface of 
the core metal 4. Thus, there is apprehension that a weld 
mark is formed on the core-metal upper/surface 4f. 
[0155] When the ring-portion core metal 4 is formed 
to have the inverted U-shape cross sectional shape, this 
embodiment attains the following operatbn and effect. 
That is, if the material M for molding is first injected to 
the position adjacent to the inner surface 4d of the core 
metal 4, the material M for molding upwards pushes the 
ring-portion core metal 4. Thus, deviation of the ring- 
portion core metal 4 undesirably occurs. In this embod- 
iment, the material M for molding is injected through the 
gates 20b and 20d formed above the ring-portion core 
metal 4 to downwards push the ring-portion core metal 
4. Therefore, upward pushing of the ring-portion core 
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metal 4 can be canceled so that deviation and deforma- 
tion of the ring-portion core metal 4 are prevented. 
[0156] In this embodiment, the thin printed layer 10a 
formed by hydraulic pressure transfer is interposed on 
the surface of the hard-portion bodies 7F and 7B serving 
as the coating layers to form a glossy coating film (the 
glossy layer 10c). Since no weid mark is formed on the 
hard-portion bodies 7F and 7B on the upper surface 4f 
of the core metal 4, deterioration in the appearance of 
the hard portions 6 of the ring portion R can be prevent- 
ed. 

[0157] In this embodiment, the glossy coating film 10c 
is provided for the surface of each of the hard-portion 
bodies 7F and 7B serving as the coating layers. As a 
matter of course, the hard portion 6 may be constituted 
by only the hard-portion bodies 7F and 7B. 
[0158] In this embodiment, the split surface 23 of the 
mold 20 is made coincide with the split surface D of the 
casting mold for casting the ring-portion core metal 4 at 
the burr-removing portion Y at the end in the planar cir- 
cumferential direction of the ring portion in the hard-por- 
tion bodies 7F and 7B serving as the coating layers. 
[0159] Therefore, in the burr-removing portion Y, the 
burr-removing molding surface 22c of the lower split 
mold 22 is forcibly brought into contact with only the low- 
er end surface 4b of the two side walls 4a of the ring- 
portion core metal 4 and the inner surface 4d of the side 
walls 4a and the ceiling wall 4c. The burr-removing 
molding surface 21c of the upper split mold 21 is forcibly 
brought into contact with only the outer surface 4e of the 
two side walls 4a and the ceiling wall 4c of the ring-por- 
tion core metal 4. Thus, locating along the draft of the 
ring-portion core metal 4 can easily be performed. 
[0160] As a result, when the mold 20 is closed, the 
burr- removing surfaces 21c and 22c of the upper and 
lower split molds 21 and 22 are able to completely press 
the overall circumference of the ring-portion core metal 
4 in the burr-removing portion Y. As a result, removal of 
burrs can easily be performed. 

[0161] When the cross sectional shape of the ring- 
portion core metal 4 which is molded by die-casting is 
formed into the inverted U-shape cross sectional shape, 
a portion adjacent to the intermediate portion in the ver- 
tical direction of the outer surface of the right and left 
side walls 4a is gradually expanded as shown in FIGS. 
22 and 23. When the steering-wheel core metal 1 is die- 
cast, the split surface 23 of the molds 20A and 20B is 
made coincide with the split surface D of the casting 
mold for casting the ring-portion core metal in the burr- 
removing portion Y at the end in the planar circumfer- 
ential direction of the ring portion of the hard-portion 
body 7. Moreover, the split surface 23 is disposed at the 
position of the right and left side walls at which the max- 
imum expansion is realized. Thus, removal of burrs can 
easily be performed. 

[0162] In this embodiment, the ring-portion core metal 
4 which is molded by die-casting has the inverted U- 
shape cross sectional shape. The ring-portion core met- 


al 4 may be die-cast to have another cross sectional 
shape. Also in the foregoing case, the split surface of 
the molds at the burr-removing position is made coin- 
cide with the split surface of the casting mold for casting 
s the ring-portion core metal. Thus, removal of burrs of 
the coating layer can easily be performed. 
[0163] An example is shown in FIGS. 24 to 26 in which 
the leather 14 is bonded to the surface of each of the 
soft-portion bodies 13 by the adhesive agent 16. More- 
over, the sewing thread 15 is used to sewthe leather 14 
on the inside of the ring portion R adjacent to the boss 
portion B. 

[0164] In this embodiment, a transparent coating lay- 
er 30 having a thickness of 1 0 jim to 40 urn and arranged 
to protect the printed layer 10a is formed on the outer 
surface of the decorative layer 10. As shown in FIGS. 
24 and 26, the coating layer 30 is, together with the dec- 
orative layer 10, extended to the inner surface of the 
woodgrain groove 8 and the outer surface of the support 
portion 9 including the tapered portion 9b as well as the 
surface of the body 7. In this embodiment, the coating 
layer 30 and the decorative layer 1 0 are extended to the 
end surface of the support portion 9 and the outer sur- 
face of the ring-portion core metal 4. 
[0165] The coating layer 30 according to this embod- 
iment is made of polyurethane to realize satisfactory ad- 
hesiveness between the leather 1 4 and the soft-portion 
body 13 made of soft polyurethane. 
[01 66] The steering wheel W according to this embod- 
iment is manufactured by a method similar to the above- 
mentioned method. 

[0167] In this embodiment, the hard portions 6 are 
molded, and then released from the mold for molding 
the hard portions 6. Then, the boss-portion core metal 
2 of the steering-wheel core metal 1 is masked to form 
the primer layer 10b on the outer surface of the hard 
portions 6 and the outer surface of the ring-portion core 
metal 4 except for the boss-portion core metal 2 by coat- 
ing. Then, hydraulic pressure transfer is performed to 
transfer the printed layer 10a. Then, the coating layer 
30 is formed on the outer surface of the printed layer 
10a by coating. 

[0168] Then, the mask is removed, and then the steer- 
ing-wheel core metal 1 having the hard portions 6 is in- 
troduced into the moid for molding the soft-portion bod- 
ies 13. Then, the mold is closed, and then the material 
for molding the soft-portion bodies 1 3 is injected. Thus, 
the soft-portion bodies 1 3 are molded. The molding sur- 
face of the mold for molding the soft-portion bodies 13 
is brought to a state in which the molding surface press- 
es the outer surface of the support surface 9a of the sup- 
port portion 9 of the hard-portion body 7 after the mold 
has been closed. 

[0169] Then, the soft-portion bodies 13 are released 
from the mold for molding the soft-portion bodies 13. 
Then, the chloroprene adhesive agent 16 is applied to 
the soft-portion bodies 13 and the portion around the 
support portion 9. Then, the leather 1 4 is sewed. At this 
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time, the ends 14b are engaged to the woodgrain groove 
8 provided for the hard-portion body 7 while the ends 
1 4a of the leather 1 4 are being brought into contact with 
the outer surface of the support surface 9a of the support 
portion 9 of the hard-portion body 7 through the adhe- 5 
sive agent 16. Then, the sewing thread 15 is used to 
dispose the leather 14 in the region from the outer sur- 
face of the soft-portion body 1 3 to the woodgrain groove 
8 of the hard portions 6. 

[0170] The steering wheel W according to this embod- 
iment has the structure that the coating layer 30 for cov- 
ering the hard portions 6 is applied to the outer surface 
of the support portion 9 including the tapered portion 9b 
so that the soft-portion body 13 and the leather 14 are 
bonded to the hard portion 6. 

[0171] That is, the ends 14a of the leather 14 are 
bonded to the support portion 9 of the hard portion 6 
such that the coating layer 30 is used as the primer layer 
of the adhesive agent 16. Therefore, separation from the 
support portion 9 of the hard portion 6 can be prevented. 
Hence it follows that the ends 1 4a can firmly be bonded 
to the support portion 9 of the hard portion 6. As a result, 
occurrence of a defective appearance of the ring portion 
R can be prevented even after use for a long time. 
[01 72] The coating layer 30 serving as the primer lay- 
er for the leather 14 is formed as surface treatment of 
the hard portion 6. Therefore : the coating layer 30 can 
be formed by simply applying to be extended. As a re- 
sult, the number of man-hours and the manufacturing 
cost of the steering wheel W can be reduced. 
[0173] Also the coating layer 30 is applied to the ta- 
pered portion 9b formed apart from the inner surface of 
the leather 14 in the support portion 9 and projecting into 
the inner surface portion of the soft portion 1 2 as well 
as the support surface 9a of the support portion 9 of the 
hard portion 6 for supporting the leather 14. In the fore- 
going case, the coating layer 30 serves as an adhesive 
agent for directly bonding the soft portion 1 2 to the sup- 
port portion 9 of the hard portion 6. 
[0174] Therefore, contraction of the molded soft-por- 
tion body 13 can be prevented. As a result, separation 
of the soft portion 12 from the hard portion 6 and the 
ring-portion core metal 4 can be prevented. Hence it fol- 
lows that deterioration in the tough required when the 
leather 14 is held can be prevented. 
[0175] In this embodiment, the tapered portion 9b of 
the support portion 9 of the hard portion 6 is tapered 
toward the leading end. Therefore, the touch when the 
portion adjacent to the ends 1 4a of the leather 1 4 is held 
is made such that the hardness is gradually raised to- 
ward the support surface 9a of the hard portion 6. Thus, 
smooth touch can be realized. If the soft-portion body 
1 3 is contracted and separated from the tapered portion 
9b, the touch undesirably deteriorates. 
[0176] In this embodiment, the hard-portion body 7 is 
made of polypropylene. As an alternative to this, ABS 
resin or polyester resin may be employed. 
[0177] In this embodiment, the soft-portion body 1 3 is 


made of soft polyurethane. As an alternative to this, soft 
polyvinyl chloride or thermoplastic elastomer (polyester, 
polyurethane, polyamide, polyolefine or polystyrene) 
may be employed. 

[0178] In this embodiment, the coating layer 30 is 
made of polyurethane. If satisfactory adhesiveness is 
realized with the soft -portion body 1 3 and the leather 1 4, 
polyester resin or acrylic resin may be employed. 
[0179] In this embodiment, the coating layer 30 pro- 
tects the decorative layer 10 formed by hydraulic pres- 
sure transfer. A coating film in a specific color or having 
a decorative pattern may be provided for the surface of 
the hard-portion body 7 of the hard portion 6. As an al- 
ternative to this, a coating layer 30 for a decorative mem- 
ber, such as a bonded woody member, may be em- 
ployed. The coating layer 30 directly applied to the hard- 
portion body 7 of the hard portion 6 to protect the body 
7 or decorating the same may as well as be applied to 
the support portion 9 to serve as the adhesive agent for 
the leather 14 and the soft-portion body 13. 
[0180] In this embodiment, the coating layer 30 is as 
well as extended to the surface of the ring-portion core 
metal 4 at the position at which the soft-portion body 13 
is disposed. In the foregoing case, the adhesiveness of 
the soft-portion body 13 with respect to the ring-portion 
core metal 4 can be improved. Therefore, the operation 
for applying the primer to the ring-portion core metal 4 
which is performed before the soft portion 1 2 is molded 
can be omitted. Hence it follows that the process for 
manufacturing the steering wheel W can furthermore be 
simplified. 

[0181] In this embodiment, the end 14b of the leather 
14 is engaged to the woodgrain groove 8 of the hard 
portion 6. The coating layer 30 enlarges the force for 
anchoring the ends 14a to the support portion 9 of the 
hard portion 9. Therefore, as shown in FIG. 27, the 
woodgrain groove 8 may be omitted. In the foregoing 
case, the end 1 4b of the leather 1 4 is folded back to use 
the coating layer 30 to bond the ends 14a to the support 
portion 9 of the hard portion 6. Reference numeral 18 
shown in FIG. 27 represents an accommodating recess 
provided for the hard portion 6 to accommodate the end 
14b in order to prevent projection of the end 14b which 
is thickened owing to folding back. 
[0182] As shown in FIG. 27, the coating layer 30 is 
extended to at least the outer surface of the support por- 
tion 9. That is, extension to the outer surface of the ring- 
portion core metal 4 is not required. Similarly, the dec- 
orative layer 10 may be extended to the outer surface 
of the support portion 9. Note that the decorative layer 
10 may be provided for only the outer surface of the 
hard-portion body 7 of the hard portion 6, as shown in 
FIG. 27. 

[0183] The first and second embodiments have- been 
described as individual embodiments. The two embod- 
iments may be combined with each other if permitted. 
Note that the present invention is not limited to only the 
foregoing embodiments. A variety of modifications are 
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permitted within the scope of the claims. of said leather. 

8. A steering wheel according to claim 6, further corn- 
Claims - prising an adhesive layer applied to the surface of 

5 said soft portion, and said leather being bonded to 
1. A steering wheel comprising: the surface of said soft portion through said adhe- 

sive layer. 


a core metal of a ring portion thereof; 

a soft portion formed by molding to cover said 

core metal of said ring portion; 

an extended portion integrally extended from 

said soft portion to surround said core metal of 

said ring portion; and 

a hard portion covering said extended portion, 
and being harder than said soft portion. 

2. A steering wheel according to claim 1 , wherein said 
hard portion and said extended portion are molded 
simultaneously and made of the same material. 

3. A steering wheel according to claim 1 , wherein said 
hard portion incorporates an upper split member 
having an inverted U-shape cross sectional shape 
and a lower split member having a U-shape cross 
sectional shape. 

4. A steering wheel according to claim 1 , wherein said 
soft portion and said extended portion cover an 
overall body of said core metal of said ring portion. 

5. A steering wheel according to claim 1 , wherein said 
extended portion is thinner than said soft portion by 
a thickness of said hard portion. 

6. A steering wheel according to claim 1 , further com- 
prising: 

a coating layer applied to the surface of said 
hard portion; and 

a leather disposed on the surface of said soft 
portion, wherein ends of said leather are sup- 
ported by support portions formed at the ends 
of said hard portion so as to be secured to said 
hard portion, and 

said coating layer is as well as applied to the 
outer surface of said support portion, and said 
soft portion and said leather are bonded to said 
hard portion through said coating layer. 

7. A steering wheel according to claim 6, wherein each 
of said support portions at the ends of said hard por- 
tion comprises: 

a support surface for supporting the inner sur- 
face of said leather; and 

a tapered portion having a narrowed outer 
shape formed to project over said support sur- 
face to be disposed apart from the inner surface 


9. A steering wheel according to claim 8, wherein said 
io leather is bonded to said support portion through 

said adhesive layer and said coating layer. 

10. A steering wheel according to claim 6, further com- 
prising: 

15 

a decorative layer disposed between the sur- 
face of said hard portion and said coating layer 
and incorporating a printed layer and a primer 
layer disposed between the surface of said 
20 hard portion and said printed layer to enhance 

adhesion between said hard portion and said 
printed layer, wherein 

also said decorative layer and said coating lay- 
er are applied to the outer surface of said sup- 
2S port portion, and said soft portion and said 

leather are bonded to said hard portion through 
said decorative layer and said coating layer. 

11. A steering wheel according to claim 10, wherein 
30 said decorative layer and said coating layer are as 

well as applied to a portion between said core metal 
of said ring portion and said soft portion. 

12. A steering wheel comprising: 

35 

a core metal of a ring portion; 
a hard portion disposed around said core metal 
of said ring portion; and 
a soft portion disposed around said core metal 
40 of said ring portion and softer than said hard 

portion, 

wherein said hard portion and said soft portion 
are disposed in a planar circumferential direc- 
tion of said core metal of said ring portion, and 
45 said core metal of said ring portion being is of 

die-cast metal. 

13. A steering wheel according to claim 12, wherein 
said die-cast metal has a coefficient of thermal ex- 

so pansion of 20 x 10" 6 /°C or greater. 

14. A steering wheel according to claim 12, wherein 
said die-cast metal is one of an aluminum alloy and 
a magnesium alloy. 

55 

15. A steering wheel according to claim 12, wherein 
said die-cast metal has a thermal conductivity of 
0.30 cal-cnrr 1 .s- 10 C' 1 or greater at 20°C. 
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1 6. A steering wheel according to claim 1 2, further com- 
prising a decorative layer disposed on the surface 
of said hard portion. 

17. A steering wheel according to claim 16, wherein s 
said decorative layer incorporates a printed layer, a 
primer layer disposed between the surface of said 
hard portion and said printed layer to enhance ad- 
hesion between said hard portion and said printed 
layer and a transparent glossy layer arranged to 10 
protect said printed layer and formed by coating the 
surface of said printed layer. 

18. A steering wheel according to claim 1 6, further com- 
prising: is 

a coating layer applied to the surface of said 
decorative layer; and 

a leather disposed on the surface of said soft 
portion, 20 
wherein said decorative layer incorporates a 
printed layer and a primer layer disposed be- 
tween the surface of said hard portion and said 
printed layer to enhance adhesion between 
said hard portion and said printed layer, 2S 
ends of said leather are supported by support 
portions formed at the ends of said hard portion 
and secured to said hard portion, and 
said decorative layer and said coating layer are 
as well as applied to the outer surface of each 30 
of said support portions, and said soft portion 
and said leather are bonded to said hard portion 
through said decorative layer and said coating 
layer. 


19. A steering wheel according to claim 18, wherein 
said decorative layer and said coating layer are as 
" well as applied to a portion between said core metal 
of said ring portion and said soft portion. 
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(57) A steering wheel (W) incorporates a hard por- 
tion (1 1 5F, 11 5B) bonded to the overall circumference in 
the cross-sectional circumferential direction of a ring 
portion (R) and a soft portion (119R.119L) molded to 
cover the core metal (113) of the ring portion (R) and 
softer than the hard portion, the hard portion and the soft 
portion being disposed in the planar circumferential di- 
rection of the ring portion (R). An extended portion ex- 
tending from the soft portion is disposed on the surface 
of the core metal (1 1 3) of the ring portion (R) at a position 
on the inside of the hard portion. The steering wheel (W) 
enables the hard portion and the soft portion to be 
formed around the core metal (113) of the ring portion 
(R) by collective injection molding. The core metal (113) 
of the ring portion (R) has an inverted U-shape cross 
sectional shape and made of die-cast metal formed by 
die-casting. When the two hard portions having different 
volumes are molded, time periods required to complete 
injection of a material for molding into each cavity of the 
mold for molding each hard portion are made to be sub- 
stantially the same to mold the hard portions. A coating 
layer can be provided for the surface of the hard portion. 
A leather is bonded to the surface of the soft portion. 
Support surfaces for supporting the inner surfaces of the 
ends of the leather and projection projecting into the in- 
ner surface of the soft portion are formed at the end of 
the hard portion. The coating layer is as well as applied 


to the outer surface of the support portion so as to bond 

the soft layer and the leather to the hard portion. 

\ 

FIG. 1 
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